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PROCESS FOR USING RETURN LOSS TO DETERMINE CHANNEL 
TO WHICH TVR IS TUNED 



40 




generate and transmit 
probe signals at 
frequencies within 
passband of each TV 
channel 



r 



determine the 
transmitted power of 
each probe 



measure the reflected 
power 



calculate the return loss 
ratio per equation (2) 



determine the 
frequency band with 
maximum return loss 



optional: adjust 
frequency band with 
MRLB predetermined 



48 



50 



52 



54 



56 



determine channel 
with best match 



58 



generate select channel 
signal to control 
modulator 



look up other pertinent 
data in lookup table and 
generate all other needed 
commands for other 
circuits in STB 
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62 
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PROCESS FOR USING RETURN LOSS TO VERIFY CHANNEL 
TO WHICH TVR IS TUNED AS DETERMINED FROM LO. LEAKAGE 
RADIATION 



c 



start 



detect local oscillator leakage 
radiation frequency and draw 
inference on selected channel 



66 



0<L 
OF 



generate and transmit 
probe signals at 
frequencies within 
passband of each TV 
channel 



determine the 
transmitted power of 
each probe 



measure the reflected 
power 



calculate the return loss 
ratio per equation (2) 



determine the 
frequency band with 
maximum return loss 



optional: adjust 
frequency band with 
MRLB predetermined 

frequency offset 



46 



determine channel 
with best match 



58 



v^channel determined by probeS. 
y /signal method same as determined iV 
by local oscillator leakage / 
frequency? / 



yes 



48 



50 



52 



54 



56 



"T 

no 



pick channel 
determined using 
probe frequencies 



70 



60 



generate select channel 
signal to control 
modulator 



look up other pertinent 
data in lookup table and 
generate all other needed 
commands for other 
circuits in STB 
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FIG. 4 
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PREFERRED PROCESS FOR DETECTING SELECTED CHANNEL USING 
RETURN LOSS SIGNATURE 



perform setup process to learn signatures 
for each channel and store signature for 
each channel in memory 



120 



perform return loss measurements at each 
of a plurality of frequencies covering 
entire TV channel band 



I 



122 



no 



compare collection of measured return losses to the 
signatures stored in memory for each channel and select 

as the channel the channel corresponding to the 
signature which has the least difference error from the 
return loss measurements 



generate select channel signal to control modulator and 
look up other pertinent data in lookup table for selected 
channel and output all other needed commands for other 
circuits in STB 



perform return loss measurements using probes at 
frequencies everywhere in TV channel band except 
the channel to which customer is tuned (optionally: 
with guardband) 



124 



126 



128 



z 



compare collections of return loss 
measurements to stored signatures but 
excluding signature portions at probe 
frequencies that were not generated in step 
128 



130 



FIG. 6A 



SETUP PROCESS FOR STB WITH BUILT IN IR BLASTER WITH UNIVERSAL REMOTE 
CAPABILITIES 



receive user command to select IR command 
protocol for TV or VCR to be controlled and 

establish that protocol for IR blaster, or put IR 
blaster in learn mode and learn IR command 

protocols for various commands of TV or VCR 
remote 



134 




processor orders IR blaster to 
output a command to set the TV or 
VCR tuner to a selected channel 



processor orders return loss 
channel detector to make return 
loss ratio measurements at each 

of a plurality of probe 
frequencies that cover the entire 
TV channel band and store the 
results in memory as a signature 
for that channel 



140 



processor orders IR blaster to output a 
command to cause the TV or VCR to switch- 
to another channel, and process of step 
1 40 is repeated to record a signature for 
the new channel 



142 



repeat process of step 1 42 for each of 
the channels in the TV band 
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FIG. 7 



SETUP PROCESS FOR STB WITH EXTERNAL IR/RF REMOTE CONTROL 
WITH UNIVERSAL REMOTE CAPABILITIES 



receive user command to select IR command protocol for TV or VCR to 
be controlled and establish that protocol for external IR/RF remote, 
or put external IR/RF remote in learn mode and learn IR command 
protocols for various commands of TV or VCR remote 



146 



user presses setup button on external IR/RF remote. RF 
command sent to STB to cause it to enter signature learning 

mode 
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external IR/RF remote sends IR command to TV or VCR to 
cause it to tune to selected channel and sends RF command to 
STB telling it to do signature processing and telling it which 
TV channel to which tuner is tuned 



processor receives RF command and orders return loss channel detector 
to make return loss ratio measurements at each of a plurality of probe 
frequencies that cover the entire TV channel band and store the results 
in memory as a signature for the channel to which tuner currently 

tuned 



150 



152 



I 



external IR/RF remote waits till signature process is completed, and then 
sends another channel change command to cause tuner to tune to another 
channel. Sends an RF command to STB telling it to which channel tuner is now 
tuned and requests signature learning process be carried out 



154 



process of step 1 52 is repeated to record a signature for the 

new channel 

z 

repeat process of tuning to a new channel and gathering return 
loss ratio signature points for channel until each of the channels 
in the TV band has had its signature learned 
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FIG. 8 



MANUAL SETUP PROCESS 



the STB processor enters setup 
mode when it detects a TV or VCR 
tuned to its input or it receives a 
setup command from the user 



160 



the STB processor prompts the user to use the 
TV's own remote control to tune to the first TV 
channel-this instruction can be displayed on the 
TV or on a liquid crystal display of the STB 



162 



return loss ratios are measured at every probe | 1 64 
frequency and stored in memory as a signature for 
the channel to which the TV is currently tuned 



the STB then prompts the user to tune to the 1 66 
next channel, and repeats the process of 
making return loss measurements at every 
probe frequency and storing the results as a 
signature for the new channel 



the process is repeated until the signatures 
of all channels have been learned. 
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SETUP AND CHANNEL DETECTION PROCESS USING 
LOCAL OSCILLATOR LEAKAGE DETECTION 



170 



user uses remote of TVR to tune to any 
channel 



5 



FIG. 10 



176 



monitor local oscillator frequency for a 
change and count frequency of local 
oscillator emissions 




z 



changed local oscillator frequency? 




I 

yes 

Determine channel from local oscillator 
frequency, and then measure return loss at 
each of a plurality of probe frequencies that 

covers the entire TV band and compares 
measurements to signatures previously stored 



4J30 



< 



no 



184 



182 



is there a match? 



yes 



192 



no 



done: detect channel 
using signatures from 
this time forward 



label the signature data gathered for 

this channel and already stored in 
memory as signature of new channel 
detected by counting frequency of LO 
leakage 



send appropriate 
commands to STB 
to control it to tune 
channel user 
selected 



190 



yes 



186 



signatures for all \ 
channels obtained? / 
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tone generator 
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PREFERRED METHOD TO GENERATE PROBE SIGNALS USING HARMONICS 
AND USE PROBE SIGNALS TO MEASURE RETURN LOSSES AND STORE 
SIGNATURE 



determine channel to which TVR is ^ ^60 
tuned 



calculate basic replica frequency fd_base 
(fundamental) for desired probe signal 
harmonic frequencies 



262 



determine if any of desired probe signal 
frequencies falls in a null or high attenuation 
region of power mask of Sine function of 
currently selected sampling frequency for 
D/A converter of transmitter 



264 




268 



any probe signal frequency in a 
null or high attenuation region? 




yes-* 



change sampling 
frequency to a frequency 
that will not have null or 
high attenuation region at 
a desired probe signal 
frequency 



no 



digitally generate a tone at fd_base and apply it to a 
D/A converter that uses a zero order hold signal, 
reconstruction method so as to generate harmonic 
images of the fundamental at the sampling frequency 
plus the fundamental 



270 



using A/D in receiver sampling at a 
different frequency than D/A in 
transmitter, digitized reflected RF signal 
from TVR 



272 



FIG. 



If* 



FIG. 



calculate aliased frequencies of the images of 
probe signals of interest 



274 



using aliased frequencies, set filter 
characteristics of each bandpass filter in 
receiver to encompass the bandwidth of a 
different one of said probe signal images 



276 



filter digital representation of output signal 
from A/D simultaneously in multiple 
bandpass filters 



278 



calculate return loss ratio for output of 
each bandpass filter and store in memory 
as part of signature for channel to which 
TVR is currently tuned 
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all probe signals generated? 



no 



288 



calculate new fundamental frequency 
for next desired set of probe signal 
frequencies 



284 




label collection of return 
loss ratios as signature 
for channel to which TVR 
is currently tuned 



z 



to next step 
in parent 
process 
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